In this paper, a numerical scheme is proposed for the numerical solutions of the third order two point boundary value problems(BVPs) using non-polynomial spline method with finite difference method(FDM). The numerical results are obtained for different values of () n . Two test problems have been considered to test the accuracy of the proposed method , and to compare the compute results with exact solutions and other known methods.
Introduction
The boundary value problems of ordinary differential equation play a significant role in wide variety of problems such as electrostatic potential between two concentric metal, chemical reaction, heat transfer and deflection of a bean. These problems can be presented by using boundary value problem with two boundary conditions.
Solutions of BVPs can sufficiently closely be approximated by simple and efficient numerical method. Among these numerical methods are finite difference method, standard 5-point formula, iteration method , relaxation method and standard analytic method. But here the non-polynomial spline method [1] [2] [4] [5] [6] [7] [8] [9] with finite difference will be considered. BVPs arise in several branches of differ-ential equations of mathematical physics. Problems involving the wave equation, such us the determination of normal modes, are often stated as BVPs. The analysis of these problems involves the eigen functions of a differential operator.Third-order boundary-value problems for differential equation play a very important role in a variety of different areas of applied mathematics and physics ( [3] , [10] ).
In this paper, we will show the numerical solutions for two-point boundary value problem of linear third order ordinary differential equation: [5]           
Derivation of the Non-polynomial Spline Method
We introduce a finite set of grid point 
Numerical solution of third order BVPs
From algebraic manipulation of equation (3) and using the notation of (4) is following that: 
Adding equations (5) and (6) 
We replace i by 1 i  in equation (7) 
For simplicity, equation (9) can be re-written in the following form:
Subtracted equation (5) from (6), we obtain that 
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If 1 i  we can be re-written the equation (11) 
for simplicity, equation (12) can be re-written in the following form:
where, 
The local truncation errors (10) and (13) can be obtained as follows:
First we re-write the equation (10) and (13) in the form,
The terms 
the local truncation error corresponding to (16) is given by 
Second order method:
For arbitrary value of  and  along with 
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Analysis of the Method
To illustrate the application of the non-polynomial spline method developed in the previous section we consider the linear boundary value problem that is given in equation (1) (1), we get the following equations.
the first and second-order derivative will be approximated by using the FDM thus we have , (10) we get the difference equation, 
We can find (22) , (23) and (24) we get the following equations, 
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Second, to find the formula at 
Non-polynomial Spline with FDM
The scheme (30) along with the equations (33) and (34) gives rise to a linear system of order     
Numerical Examples
In this section we will illustrate the numerical techniques discussed in the previous sections by the following two BVPs of equation (1) and the boundary conditions (2) , in order to illustrate the comparative performance of the proposed method (12) over other existing methods. All calculations are implemented by using Maple 13. Table (1) for different values of . Table( 2) comparison of the error proposed method with FDM [3] . The numerical result for our second and third order methods are summarized in Tables (5) -(6). 
Conclusion
The non-polynomial spline method with finite difference is developed for the approximate solution of third order two -point BVPs in this paper. Two examples are considered for numerical illustration of the method. This method is shown to be second and third ordered convergent methods which are better than other methods. Numerical result are presented in tables (1) and (3) and compared with the exact solutions.
The obtained numerical results show that the proposed methods maintain a high accuracy which make them are very encouraging for dealing with the solution of this type of two point boundary value problems.
